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The specification 

1. Title of invention: 

Uranch hybnd 

2. Scope of claims: 

A branch hybrid comprising four of the X/4 
length lattice micro strips and which input-output 
impedance Z is higher than the required 
impedance Za by tapering the width of the 
aforementioned micro strips and which has an 
impedance converter to convert the impedance 2 
to the impedance Z< on both of input and output 
sides. 

3. Detailed summary of the invention: 
This invention is for a branch hybrid. 
Generally the branch hybrid consists of four of 
?74 length distribution constant lines as a grid- 
like structure as Figure 1 and when wc set the 
port as input, the input signal SI will be released 
from the port c and the port d as S 2 and S3 but 
tins input signal S2 and S3 will go out at 90 
degrees from each other. This kind of hybrid is 
normal ly used for a micro circuit but actually the 
distribution constant lines 6-9 on the derivative 
board 5 



like ceramics are made up with micro strips 
as the pattern in Figure 2. By the way, 
impedances of these micro strip lines are 
determined in accordance with the thickness 
T of the derivative board 5 and the width W 
of the micro strip lines. And the length L of 
the lines is determined in accordance with 
die frequency used. Therefore, the length of 
these four strips will be shorter but 
impedances will be set at the fixed value 
frequency (e.g. 50Q) independently of the 
regular frequency. The width of each strip 
line will be the same when wg make the 
branch hybnd for a high frequency use. 
When we use a higher frequency, the ratio 
L/W between the length of each strip and the 
width will be smaller. For example, it will 
be hard to set points of the length for the 
strips 1 1-14 correctly as the pattern 10 in 
Figure 3 when the length L gets closer to the 
width W. As a matter of fact, it will make it 
difficult to design a hybrid with this kind of 
frequency. 
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Thus, normally we arc careful not to make the 
ratio L/W smaller even if the frequency is high 
and we try to set the required impedance with 
each strip line on the thm derivative board even 
if the width is narrow. However, if we use tin's 
thin derivative board, the mechanical precision 
u'ill be lower and in addition, it will cost more 
because we cannot use a standard derivative 
board. Also there is auother method to higher 
The ratio LAV with setting the length of each 
micro strip line at a/4*, but a branch hybrid made 
by this method has a narrow-band characteristic 
and tli us it does not appropriate if you wish to 
get a broadband characteristic. 
The object of this invention ts to provide — 
branch hybrid which provides a better 
characteristic with high frequency and which is 
easy to make. 

<*) 



The Hybrid 20 has the branch hybrid circuit 24 
which consists of four of the A/4 length strip 24a- 
24d as a grid-like structure and on this branch 
hybrid circuit, the impedance of each strip line is 
set to expand the ratio L/W of the length and the 
width of each strip tine and provide the 
impedance Z which has more character sties than 
the required impedance Z t . Z<=50(n), Z=90(Q) 
;md therefore the hybrid circuit 24 is the hybrid 
circuit which input-output impedance of the 
hybrid circuit 24 is 90(O). Thus, the impedance 
of the strip lines 24a and 24c w\\\ be 45 v2 (O) 
and the impedance of the strip lines 24b and 24d 
will be 90(0). The impedance of each strip line 
will double compared to the one of the hybrid 
circuit which input-output impedance is 50(0). 
There are impedance circuits 25 and 26 on the 
Input-output area of the hybrid circuit 24 to 
match the impedance between the external 
circuit which impedance is 50(0) and the hybrid 
ci ran l 24 which impedance is 90(0). 
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The characteristic of this invention to accomplish 
the aforementioned object is assembling the 
impedance converter to convert the impedance 2 
on both of the input and output sides on the 
aforementioned branch hybrid to Z t by 
narrowing the width of the aforementioned micro 
strip lines to make the impedance Z of the 
aforementioned branch hybrid higher than the 
required impedance Z* on the branch hybrid 
winch consists of four X/4 length micro sh ips as 
a grid-like structure. 

We will give a full detail with embodiments in 
the following figures. 

Figure 4 shows one embodiment of the invention. 

Tllif lllfk,-fV! ">0 if *rt /4l'fMVlllfA ill- r-l' C 1 

the line 21 of impedance Z* as the signal S2 and 
S3 with branching off in the lines 22 and 23. 

(4) 

impedance is 67(0). Therefore the impedance 
for the hybrid 20 from the input port a is 50(0) 
and the impedance for the port a from the input 
port b is 90(0). Although it is not used in the 
embodiments, the strip line 25 operates similarly 
to this- The impedance conversion circuit 26 
also has the strip lines 25a and 26b which 
operate as an impedance converter and they are 
put between the ports c-d and e-f. 
According to this configuration, the impedance 
of the poit a, d, and f for the hybrid 20 is the 
impedance 2 4 but this impedance Z 4 will be 
converted to the higher impedance Z by the 
impedance conversion circuits 25 and 26 and 
will match to the input-output impedance of the 
hybrid circuit 24. Therefore in case the required 
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The impedance conversion circuit 25 consists of 
ihe X/4 length strip lines 25a and 25b and the 
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impedance ZA is low or the value UW of each 
strip line which comprises the hybrid circuit 24 
is small because of high frequency, it is possible 
to match the impedances on the external circuit 
f 'lrougli the impedance conversion circuits 25 
and 26 by setting the input-output impedance on 
the hybrid circuit 24 to avoid making the value 
L'W a hard-to-design value. 
Pigute 5 shows an example of the pattern when 
the patterns 3 1-34 are set for the impedance 
conversion circuit to input and output and the 
value L/W of each strip line on the hybrid circuit 
35 h bigger than the required value. 
As mentioned above, this invention enables to 
keep the high working accuracy of the ports even 
with the high frequency by setting the impedance 
conversion ports for input and output. And also 
this is easy to design. Thus, we can get a high 
characteristic even on the high frequency on this 
branch hybrid 

(?) 



Or'of description of the drawings: 
Figure I 




figure 2 




Figure 1 is a circuit schematic which shows the 
configuration of a traditional branch hybrid. 
Figure 2 and Figure 3 arc plane figures which 
show one pattern of a traditional branch hybrid, 
Figure 4 is a circuit schematic of the 
embodiment from this invention, and Figure 5 ts 
a plane figure which shows one pattern of a 
branch hybrid from this invention. 



20. ..Hybrid 

24... Branch hybrid 

24a, 24b, 24c, 24d.. ..Strip lines 

25, 26.... Impedance conversion circuit 



Figure 4 




Figure 5 
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